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Abstract: In the realm of behavioral interventions, a combined approach of yoga and a cognitivebehavioral strategy in the form of introspective meditation (manan-dhyana) may offer benefits as
a stress management tool. This pilot study focuses on introspective meditation performed before
seeking pleasurable activities, which is a self-reflection about whether to pursue a goal that will bring
sensory pleasure in life. A non-probability sample of college students was recruited from a midsized Southern University of the United States using a 52-items web-based survey built in Qualtrics.
Univariate, bivariate, and multivariate statistics were used to analyze data. Of total 65 students,
only 21.5% students reported being engaged in the introspective meditation. The sample constituted
predominantly females (75.4%), White (64.6%), and undergraduate students (87.7%). The proportions
of anxiety, depression, and moderate/high stress were 50.8%, 40.0%, 86.1% respectively. In the
hierarchical regression for initiation, the final model explained nearly 21.1% of variance in initiating
introspective meditation among participants (n = 51) who had not been practicing it. With each unit
increment in subscales of initiation (i.e., changes in physical environment), the conditional mean for
initiating introspective meditation behavior increased by 0.373 units. In the hierarchical regression for
sustenance, the final model explained nearly 50.5% of variance in sustaining introspective meditation
behavior among participants (n = 51) who had not been practicing it. With each unit increment
in subscales of sustenance (i.e., emotional transformation), the conditional mean for sustaining
introspective meditation behavior increased by 0.330 units. This study can pave a way for designing
interventions for college students to promote introspective meditation directed toward seeking
pleasurable activities before engaging in them. This has implications for the reduction of stress as
well as a preemptive measure for sexual risk-taking, indulgence in maladaptive behaviors such as
smoking, vaping, alcohol, and substance use.
Keywords: cognitive-behavioral interventions; multi-level model; stress; anxiety; depression; introspective meditation
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1. Introduction

distributed under the terms and

College life is innately stressful, where one can feel overwhelmed while experiencing
new social interactions and relationships [1]. According to the recent National College
Health Assessment Survey conducted by the American College Health Association (2019)
in the United States (U.S.), 87%, 56%, and 45% of college students felt overwhelmed,
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helpless, and depressed, respectively, which made them less functional in performing their
daily and academic activities over the previous year [1,2]. The World Health Organization
(WHO) conducted a survey among eight countries with 13,984 college students and found
that 35% had a lifetime diagnosis of a mental health disorder [3]. Anxiety disorders,
depression, suicide, eating disorders (bulimia, anorexia, and binge eating), bipolar disorder,
and schizophrenia were common among college students [1].
A majority of mental health illnesses occur before the mid-twenties and manifest
during college years, and are associated with a lower academic functioning [4,5]. A study
by Toussaint and colleagues (2016) found that stress degraded physical and mental health
in a sample of college students [6]. Stress can be a direct causative factor, an indirect
contributory factor, and/or a precipitating factor for mental disorders [7–10]. Stress among
college students is also associated with the adoption of negative coping mechanisms, such
as substance use disorders [1]. According to the National Survey on Drug Use and Health
(NSDUH) conducted in 2017, approximately 54% of college students consumed alcohol,
34.8% reported being binge drinkers (drank five or more drinks in a single sitting for men
or four or more drinks for women), and 9.7% reported being engaged in heavy alcohol use
(binged on 5 or more days) over the past month [11]. Reportedly, the annual prevalence of
illicit substance use among college students was 45% [12]. Alcohol consumption and illicit
drug use were high among college students and point to their poor coping with stressors,
although other factors such as peer influence and risk-taking behavior of youth may also
be the contributing factors to the increasing prevalence of maladaptive behaviors [13,14].
The immediate gratification of sensory pleasures through alcohol and drugs seems to
influence a substantial number of college youth [12,13]. Collective evidence has reported
an association between stress-related somatic events and quality of life of students [14]. In
addition, one study based on a Swedish sample found an association between stress and
early drop-outs from the university [15].
Stressors are generally divided into three types: acute life events (once in a while,
discrete, major life influencing events), chronic stressors (that occur on a daily basis), and
non-events (when anticipated events do not occur or simple boredom) [10]. A study performed at a university counseling center in Ohio found that the primary stressors among
college students include chronic stressors related to academic performance, pressure to
succeed, and post-graduation plans [16]. Often students choose activities that provide immediate gratification and sensory pleasures which take away time from academic activities,
leading to the stressors [16].
Several modalities of stress management interventions have been implemented among
college students. One of the modalities is cognitive-behavioral (CB) stress management.
A semester-long study of CB stress management intervention in a group of college students found that it was successful in lowering perceived stress, test anxiety, and personal
burnout [17]. Another CB stress management intervention implemented in Korea demonstrated reduction in depression and trait anxiety [18]. A randomized controlled trial (RCT)
in Germany using the Internet and App-based CB intervention reduced stress, anxiety,
depression, academic work impairment, and increased college-related productivity after
seven weeks [19].
Another modality of stress management is yoga, which is a form of mind–body intervention and has been suggested as a means to reduce stress among college students [20].
Yoga is an ancient technique that establishes harmony between mind, body, and the environment [21]. Today, all schools of yoga adhere to the eight classical steps of ashtanga yoga
promulgated by Patanjali around 200 BC either completely or partially in some form or
the other. The eight steps of Asthanga yoga are (1) Yama (restraint of one’s social conduct
for living in harmony within society), (2) Niyama (observances or rules for self), (3) Asana
(low-impact physical activity postures), (4) Pranayama (breathing regulation), (5) Pratyahara
(withdrawal of senses from their objects), (6) Dharana (concentration of the mind at certain
points), (7) Dhyana (meditation), and (8) Samadhi (union with the primordial state) [21]. A
combined approach of the components of yoga with a cognitive-behavioral approach in
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the form of introspective meditation (manan-dhyana) or reflective thinking on one’s own
thinking has been proposed as a means to reduce unwanted stress [22]. Some introspective
meditations are on seeking pleasure, achieving security, circumventing anger, escaping
jealousy, etc. This study focuses on introspective meditation (manan-dhyana) performed
before seeking pleasurable activities, which is a self-reflection about whether to pursue
a goal that will bring sensory pleasure in life. Sensory pleasure for this study is defined
as any gratification obtained through the enjoyment of the five senses (touch, sight, smell,
hearing or taste) with an external object. This has implications for the reduction of stress
as well as a preemptive measure for sexual risk-taking, and indulgence in maladaptive
behaviors such as smoking, vaping, alcohol, and substance use. While manan-dhyana has
not been studied explicitly in the past, previous literature has explored the potential of a
similar concept of problem-solving skills in addressing a myriad of maladaptive behaviors
such as alcohol use [23], aggression [24], and general stress [25].
In the realm of theory, a fourth-generation theoretical paradigm of multi-theory model
(MTM) of health behavior change [26,27] was used in this study to ascertain factors among
college students that will foster initiation and maintenance of behavior of introspective
meditation every day for 20 min on the pleasure-seeking activities they plan to undertake
that day. MTM has been used with a variety of health behaviors among college students,
such as physical activity [28], small portion size consumption for reducing calorie intake
to prevent obesity [29], and adequate sleep [30]. MTM proposes htat the constructs of
participatory dialogue (in which the advantages of a health behavior change outweigh the
disadvantages), behavioral confidence (which is the futuristic confidence in one’s ability to
make the behavior change), and changes in the physical environment (which is the availability
and accessibility of tangible resources) are essential to starting a health behavior change,
which in this case was daily introspective meditation for 20 min [31]. MTM further proposes that for maintaining the behavior change, the constructs of emotional transformation
(or converting negative emotions into goals), practice for change (or constant thinking and
rethinking about the behavior change) and changes in the social environment (or the social
support) are vital. It is against this backdrop that the aim of this study was to use MTM to
explain the initiation and maintenance of the behavior of introspective meditation about
seeking pleasure as a tool for the reduction of stress among college students.
2. Materials and Methods
2.1. Study Design and Sample
This cross-sectional pilot study was conducted at a mid-sized Southern University of
the U.S. with over 9000 students. Potential participants were invited via the research system
housed in the Psychology Department at the University, via an e-mail announcement of
the study on the classifieds listserv, and by approaching the faculty teaching online courses
to post an e-mail announcement in their online courses. The non-probability (quota)
sampling was used to recruit the sample. The participants comprised all full time and
part-time college students attending the University who were above the age of 18 years.
Only students who understood the English language and possessed the ability to provide
informed consent were included.
2.2. Ethical Considerations
The study was approved by the University Institutional Review Board (IRB) (Protocol
# 19–152–M1). Students were invited to fill out a web-based survey using the Qualtrics
platform. No identifying names and contact information of the participants were solicited,
making it an anonymous study. No compensation or incentive was provided to the
participants for participation in the study. Participation in the survey was completely
voluntary, and the participant could choose to leave the survey at any point in time.
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2.3. Survey Instrument
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Figure 1. Multi-theory model framework.
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2.4. Models
Two models were built in this study. For Model 1, initiation, which is defined as the
intention to start or initiate the practice of introspective meditation for seeking pleasure
for 20 min/daily in the “upcoming week”, was used as the dependent variable, while the
constructs of participatory dialogue, behavioral confidence, and changes in the physical
environment were used as independent variables. For Model 2, sustenance, which is
defined as the intention to continue the practice of introspective meditation for seeking
pleasure for 20 min/daily from now onwards, was used as the dependent variable. The
constructs of emotional transformation, practice for change, and changes in the social
environment were used as independent variables. The perceived stress level and the level
of psychological distress were also assessed in this study.
2.5. Sample Justification
Given the pilot nature of this study, we used the flat sample size rule of sample
size recommendations provided by previous simulation and trial studies [34–36]. The
recommended pilot sample size ranged from 30 to 70 subjects, which aligned well with
the sample used in this study [31–33]. For regression, the p-value was set at 0.05, power
at 0.80, the effect size was considered at 0.35 (as is the case in social and behavioral science
research) [37,38], and there were 8 predictors in each model. These assumptions yielded a
sample size of 52 which was inflated by 10% for any missing values to arrive at the sample
size of 57 participants, which aligned well with the sample used (N = 65) in this study.
2.6. Data Analysis
Survey responses were imported to IBM SPSS version 27.0 (IBM Corp., Armonk, NY,
USA) for the analyses. For assessing the construct validity of the MTM tool, Confirmatory
factor analysis (CFA) with a maximum likelihood method was used. Reliability diagnostics
were assessed to check the internal consistency of the MTM instrument. For establishing
a one-factor solution following the Kaiser criterion of Eigenvalue greater than or equal
to 1.0, factor loadings on each item greater than 0.610 (after doubling the critical value for a
sample size of 65 at an α = 0.01 for a two-tailed test) were established as a priori, given the
generally accepted recommendations from previous studies [36,37]. Categorical variables
were represented as frequencies and proportions, whereas continuous variables were
represented by mean and standard deviations. Anxiety, depression, and stress were coded
per scoring criteria indicated by previous studies [32,33]. The normal approximation to the
binomial distribution method was used to calculate 95% confidence intervals of proportions
in the univariate analyses. A bivariate Pearson’s correlation test was performed to calculate
correlations among the MTM variables. Two models of hierarchical multiple regression
(HRM) were fit to predict the likelihood of initiation and sustenance of introspective
meditation among students who were not currently practicing it. All assumptions of HRM,
including independence of observations, linearity, homoscedasticity, multicollinearity, and
normality, were assessed. A detailed strategy of HRM model building can be seen in Table 1.
All p-values are two-sided.
Table 1. Hierarchical multiple regression model building algorithm.
Initiation Model
Model 1

Initiation = Intercept + Age + Gender + Race + Employment + Type of student

Model 2

Initiation = Intercept + Model 1 variables + Participatory dialogue

Model 3

Initiation = Intercept + Model 2 variables + Behavioral confidence

Model 4

Initiation = Intercept + Model 3 variables + Changes in the physical environment
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Table 1. Cont.
Sustenance Model
Model 1

Sustenance = Intercept + Age + Gender+ Race + Employment + Type of student

Model 2

Sustenance = Intercept + Model 1 variables + Emotional transformation

Model 3

Sustenance = Intercept + Model 2 variables + practice for change

Model 4

Sustenance = Intercept + Model 3 variables + changes in the social environment

3. Results
3.1. Demographics and Psychological Profile
A total of 65 valid responses were analyzed, of which only 21.5% of students reported
being engaged in the introspective meditation. The sample constituted predominantly
females (75.4%), White (64.6%), and undergraduate students (87.7%, Table 2). The mean age
of the sample was 27.72 ± 11.9 years. Nearly 3/4th of the sample reported being employed
and over 65% participants had income under $50,000 (Table 2). The proportions of anxiety,
depression, and moderate/high stress were 50.8%, 40.0%, 86.1%, respectively (Table 2).
Among students with depression (n = 26), nearly 33% had mild depression and only 8% had
moderate depression. Of 33 students who reported having anxiety, 19 (29.2%) had mild
anxiety and 14 (21.5%) had moderate anxiety.
Table 2. Univariate demographic statistics and psychological profile of the study population (N = 65).
Variable

Categories

n (%)

95% CI (LCL, UCL)

Engaged in Introspective Meditation

Yes

14 (21.5)

12.3, 33.5

No

51 (78.5)

66.5, 87.7

Male

14 (21.5)

12.3, 33.5

Female

49 (75.4)

63.1, 85.2

Gender

Other

2 (3.0)

0.4, 10.7

Age in years (Mean ± SD)

-

27.72 ± 11.9

24.77, 30.7

Race/ethnicity

White

42 (64.6)

51.7, 76.1

Non-White

23 (35.4)

23.9, 48.2

Undergraduate

57 (87.7)

77.2, 94.5

Graduate

8 (12.3)

5.5, 22.8

Yes

49 (75.4)

63.1, 85.2

No

16 (24.6)

14.7, 36.8

Less than $50,000

41 (63.1)

50.2, 74.7

$50,000–$100,000

14 (21.5)

12.3, 33.5

$100,000–$150,000

2 (3.1)

0.4, 10.7

Yes

33 (50.8)

38.1, 63.4

No

32 (49.2)

36.6, 61.9

Yes

26 (40.0)

28.0, 52.9

No

39 (60.0)

47.1, 71.9

Low

9 (13.8)

6.5, 24.6

Moderate

32 (49.2)

36.6, 61.9

High

24 (36.9)

25.3, 49.8

Current Education Status

Employed

Income

Anxiety

Depression

Stress

Note: Some percentages may not add up to 100%, as a few participants preferred not to answer; CL: Confidence
intervals; LCL: Lower Confidence Level; UCL: Upper Confidence Level.
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3.2. Perceived Stress
Figure 2 displays item-wise proportion of perceived stress reported by the respondents. Seventy-nine percent of students who were engaged in the introspective meditation
reported that they have never/almost never been able to control irritations in their life over
the past month compared to 45% students who were not engaged in the introspective meditation. These differences were statistically non-significant. Fifty-five percent of students
who were not engaged in the introspective meditation felt (very often) they were on the
top of the things as compared to 36% of students who were engaged in the introspective
meditation, although these results were statistically non-significant (Figure 2).
3.3. Bivariate Statistics
As indicated in Table 3, perceived advantages were directly correlated with behavioral
confidence (r = 0.35, p < 0.01). Perceived disadvantages were indirectly correlated with
changes in the physical environment (r = −0.45, p < 0.01), and emotional transformation
(r = −0.25, p < 0.05). Behavioral confidence was directly correlated with changes in the
physical environment (r = 0.37, p < 0.01), emotional transformation (r = 0.56, p < 0.01),
practice for change (r = 0.38, p < 0.01), and changes in the social environment (r = 0.28,
p < 0.05). Changes in physical environment were directly correlated with the emotional
transformation (r = 0.64, p < 0.01), practice for change (r = 0.49, p < 0.01), and changes
in social environment (r = 0.35, p < 0.01). A strong and direct correlation was observed
between emotional transformation and practice for change (r = 0.75, p < 0.01). Reliability
diagnostic test indicated that the Cronbach’s Alpha of the entire MTM scale was 0.85,
which was deemed appropriate given the previous literature [35]. Construct validation
yielded a one-factor solution for each MTM subscale and satisfied Eigen’s criteria. All
factor loadings were above the critical value of 0.610, as specified earlier in the Materials
and Methods section.
Table 3. Bivariate correlations and reliability diagnostics for MTM variables (N = 65).
Variables

1

2

3

4

5

6

7

1. Perceived Advantages

-

−0.23

0.35 **

0.04

0.19

0.19

0.14

2. Perceived Disadvantages

−0.23

-

−0.23

−0.45 **

−0.25 *

−0.19

−0.08

3. Behavioral Confidence

0.35 **

−0.23

-

0.37 **

0.56 **

0.38 **

0.28 *

4. Changes in the Physical Environment

0.04

0.45 **

0.37 **

-

0.64 **

0.49 **

0.35 **

5. Emotional Transformation

0.19

−0.25 *

0.56 **

0.64 **

-

0.75 **

0.43 **

6. Practice for Change

0.19

−0.19

0.38 **

0.49 **

0.75 **

-

0.60 **

0.14

−0.08

0.28 *

0.35 **

0.43 **

0.60 **

-

7. Changes in the Social Environment

* Significant below 0.05; ** Significant below 0.01.

3.4. Hierarchical Regression
In the hierarchical regression for initiation, the final model (Model 4) explained nearly
21.1% of variance in initiating introspective meditation behavior among participants (n = 51)
who had not been practicing introspective meditation (R2 = 0.346, F (8, 39) = 2.575, p < 0.05;
adjusted R2 = 0.211, Table 4). With each unit increment in subscales of initiation (i.e.,
changes in physical environment), the conditional mean for initiating introspective meditation behavior increased by 0.373 units (Model 4, Table 4). None of the slopes of demographic
and other MTM variables were significant, which indicated no significant differences in the
conditional mean changes in initiating introspective meditation among participants who
had not been practicing it. In the hierarchical regression for sustenance, the final model
(Model 4) explained nearly 50.5% of variance in sustaining introspective meditation behavior among participants (n = 51) who had not been practicing it (R2 = 0.589, F (8, 39) = 6.988,
p < 0.001; adjusted R2 = 0.505, Table 5). With each unit increment in subscales of sustenance (i.e., emotional transformation), the conditional mean for sustaining introspective
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meditation behavior increased by 0.330 units (Model 4, Table 5). None of the slopes of
demographic or other MTM variables were significant, which indicated no significant
differences in the conditional mean changes in sustaining introspective meditation among
participants who had not been practicing it.
Table 4. Hierarchical regression to predict likelihood for initiation of introspective meditation among
participants who were not engaged in the practice (n = 51).
Variables

Model 1

Model 2

Model 3

Model 4

B

β

B

β

B

β

B

β

2.345

-

2.333

-

0.983

-

0.500

-

Age

−0.008

−0.082

−0.008

−0.078

−0.001

−0.003

−0.007

−0.070

Gender (Ref: Female)

−0.386

−0.135

−0.375

−0.132

−0.401

−0.141

−0.351

−0.123

Race (Ref: White)

−0.102

−0.041

0.034

0.014

0.139

0.056

0.0007

0.001

Employment status (Ref: No)

−0.525

−0.178

−0.687

−0.233

−0.586

−0.198

−0.302

−0.102

0.609

0.168

0.431

0.119

0.337

0.093

0.247

0.068

Participatory dialogue

-

-

0.051

0.216

0.018

0.078

0.001

−0.001

Behavioral confidence

-

-

-

-

0.128

0.390 *

0.077

0.233

Changes in the physical environment

Initiation as a dependent variable
Constant

Type of student (Ref: Undergraduate)

-

-

-

-

-

-

0.184

0.373 *

R2

0.091

-

0.130

-

0.254

-

0.346

-

F

0.839

-

1.021

-

1.945

-

2.575 *

-

∆

R2

0.091

∆F

0.039

0.839

-

* p-value < 0.05; Adjusted

R2

0.124

1.846

-

0.092

6.648*

-

5.462 *

-

initiation = 0.211.

Table 5. Hierarchical regression to predict likelihood for sustenance of introspective meditation
among participants who were not engaged in the practice (n = 51).
Variables

Model 1

Model 2

Model 3

Model 4

B

β

B

β

B

β

B

1.449

-

−0.999

-

−0.948

-

−1.017

Age

−0.004

−0.039

0.009

0.086

0.006

0.060

0.005

0.045

Gender (Ref: Female)

−0.027

−0.009

0.065

0.022

0.001

0.001

−0.038

−0.013

Race (Ref: White)

−0.0260

−0.102

−0.0378

−0.0148

−0.386

−0.151

−0.338

−0.132

Employment status (Ref: No)

0.041

0.013

0.525

0.172

0.430

0.141

0.410

0.135

Type of student (Ref: Undergraduate)

0.890

0.238

0.400

0.107

0.511

0.137

0.681

0.182

Emotional transformation

-

-

0.320

0.665 **

0.172

0.357 *

0.159

0.330 *

Practice for change

-

-

-

-

0.208

0.426 *

0.146

0.299

Changes in the social environment

β

Sustenance as a dependent variable
Constant

-

-

-

-

-

-

0.097

0.233

R2

0.069

-

0.463

-

0.557

-

0.589

-

F

0.619

-

5.893 **

-

7.196 **

-

6.988 **

-

0.069

-

0.394

-

0.094

-

0.032

-

0.619

-

30.113 **

-

8.527 *

-

3.004

-

∆

R2

∆F

* p-value < 0.05; ** p-value < 0.001; Adjusted

R2

sustenance = 0.505.
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Figure 2. Item-wise analysis of perceived stress reported by college students engaged or not engaged in introspective meditation. Figure legend: Yes, corresponds
to students engaged in the introspective meditation; No, corresponds to the students who were not engaged in the introspective meditation.
Figure 2. Item-wise analysis of perceived stress reported by college students engaged or not engaged in introspective meditation. Figure legend: Yes, corresponds to
students engaged in the introspective meditation; No, corresponds to the students who were not engaged in the introspective meditation.
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4. Discussion
The purpose of this study was to focus on the practice of introspective meditation
(manan-dhyana) before engaging in sensory pleasures in life. The multi-theory model of
health behavior change was used as the underlying theoretical framework. Although
it is a newer and more recent theory, constructs of this theory have already been used
extensively as a predictive model for a variety of health behaviors [27]. To our knowledge,
the application of the MTM theory in assessing introspective meditation behavior for
sensory pleasure seeking among college students is the first in predicting reflective thinking
in this group. However, previous study tested the MTM model in predicting the intent to
practice meditation among the general U.S. population [21,27].
In the present study, the construct of ‘changes in the physical environment’ was
found to be a significant predictor of likelihood of initiation of introspective meditation
before seeking pleasurable activities among college students, who were not engaged in the
practice. Changes in the physical environment were found to be important, as it was clearly
shown that physical environments, such as availability of space for meditation, accessibility,
and resources for initiating the practice, are lacking among college students, who have a
busy academic schedule, work responsibilities, and additional family commitments. This
construct could be modified by providing classes on this technique, involving students
in various peer-to-peer networks, linking with resources on campus community such as
counseling and the student support services.
Another construct of MTM, behavioral confidence, showed significance only in
Model 3 of the hierarchical regression. This significance may be considered cautiously in
driving behavior change towards initiation of introspective meditation through behavioral
confidence. Since it alludes to the future behavior of the participants, it could be considered
that college students may have a predilection to modify their behaviors at a time in future
related to sensory pleasure seeking then in the present circumstances. Furthermore, in the
absence of an intervention, many students would not have been perceptive about their
confidence levels regarding this construct, leading to it being statistically non-significant.
Participatory dialogue, which is two-way communication emphasizing the advantages
of introspective meditation facilitated by faculty, counselors, peer-to-peer or health professionals for students was not found to be a significant predictor in the likelihood of
initiating introspective meditation in this study. While this is a robust construct based on
several value expectancy theories, like the transtheoretical model, social cognitive theory,
health belief model, etc. [27], it seemed to have limited application for this behavior and
for the college students as a group. This could be due to the lack of an intervention and
the students’ preconceived notion about the simplicity of the technique with respect to its
making a significant difference in their life. Future interventions should have activities that
facilitators can use to emphasize the potential benefits of manan-dhyana before engaging in
sensory pursuits for the college students [22].
Looking at the sustenance model of the MTM, the construct of ‘emotional transformation’ was found to be a significant predictor of likelihood for sustenance of introspective
meditation (manan-dhyana) before seeking sensory pursuits among college participants who
were not engaged in the sustained practice of introspective meditation. It accounted for
about 50% of the variance in explaining the intent to continue the practice of manan-dhyana,
which is quite promising for future intervention work. The modification of emotional transformation entails creating an environment for college students which self-motivates them to
transform their negative feelings into positive goals. It also requires overcoming self-doubt
and additional personal emotional challenges in order to accomplish goals [39,40]. This
could be again modified by making use of campus resources such as counseling resources.
Additional aspects that could be addressed include self-awareness, empathy building, and
managing relationships as part of the emotional intelligence theory [22,28]. Some of the
components of emotional intelligence which explain the mental health component are wellbeing, self-control, and sociability [41–43]. The construct of emotional transformation in
the context of manan-dhyana can be influenced by enhancing self-identification of emotions
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and channeling those into specific self-reflective goals to be implemented before engaging
in any sensory pursuit.
Furthermore, the construct of practice for change was not significant in our study,
though this is an important construct of MTM. This could be due to the fact that practice
for change entails reflective thinking by the students and making conscious attempts at
practicing the behavior, and introspective meditation is that in its own right. This may have
interfered with the interpretability of this construct by the respondents [21,22]. However,
for interventions, it would be beneficial if students can be asked to maintain a digital
diary or a journal where they can record their reflections on engaging in the introspective
meditation activity. Finally, the construct of changes in the social environment was not
found to be significant in this study. This could be due to the personal nature of manandhyana, and many students may have been reluctant to share about doing this activity or
soliciting support from others in performing this activity.
4.1. Strengths and Limitations
To our knowledge, this is the first pilot study to use a theoretical paradigm to study
the practice of manan-dhyana before seeking sensory pursuits by college students. This
study could pave way for the design of interventions for college students to promote
introspective meditation directed toward seeking pleasurable activities before engaging in
them. This would have implications not only for stress management, but also promote safer
sex behaviors, resistance to vaping, smoking, drugs, alcohol use and other maladaptive
behaviors.
Although this study used a newer health behavior change model and tested it for a
behavior among college students, it has some limitations. First, the sample size of this study
with college students was very small, and the sample was sourced from a single institution.
Hence, there is limited generalizability of the results. Future studies should collect data
from multiple institutions with larger sample sizes. Second, the campus racial diversity
of the college students could not be captured well due to the majority of participants in
the study being White. Hence, the results of this study may not be transferable to other
campuses that have broader racial diversity. In addition, some unmeasured variables, such
as substance abuse, alcohol consumption, smoking, and major of the students may have
introduced some residual confounding. Third, this was a cross-sectional study (snapshot)
study at a specific point in the academic year. One of the limitations of using a crosssectional study design is that a temporal causal relationship between the study variables
cannot be determined and the relationships are limited to correlations and associations.
Fourth, since this was an online survey, it is assumed that the participants completing the
survey were truly the participants involved in the study. Additionally, in survey studies
using self-report, there is always an element of ‘social desirability bias that happens when
respondents mark responses which portray a favorable image of themselves [41].
4.2. Implications for Practice and Conclusions
Stress is a pervasive factor among the lives of college students. As mentioned earlier in
this article, various stress reduction techniques have been tried to alleviate stressors in the
lives of college students such as cognitive behavioral therapy [43], meditation [44,45], and
yoga [20,46]. Introspective meditation, or ‘Manan-Dhyana’, purports to create a reflective
ability among college students before seeking sensory pleasures and mitigation of stress.
This study presents a robust framework of the multi-theory model of health behavior
change in predicting this behavior change among a sample of college students at a southern
university. In terms of initiation of this behavior, we need to be purposeful in considering
environmental factors such as availability and accessibility of venues to initiate this behavior
on college campuses and pay a sustained attention to emotional transformation among
students.
Environmental factor modification can be achieved by interventions devised at the
ecological level which involves not just the students, but administration, staff, and student
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support services to play a joint role in creating spaces, avenues, and support services
to make a favorable environment conducive to health behavior change. In the case of
manan-dhyana among college students, colleges and universities should organize classes,
provide space for meditation on campuses, and channel counseling and other services to
support such practices. Similarly, for long-term behavior change and sustenance, the tenets
of emotional intelligence need to be infused in services offered at college campuses across
the nation. These could be either integrated through counseling interventions or behavior
change interventions, which can also be offered through social media to capture the youth
population [47].
Finally, future studies need to be devised using a larger sample size along with
increasing the diversity of the student population across various campuses in the nation
to test this theory with a robust design involving all the constructs of the theory. These
attempts at modification of health behaviors for an improved mental status are the need
of the hour, particularly amid a pandemic. In addition, assessing the association between
practicing introspective meditation and other maladaptive behaviors can be the focus for
future studies.
Author Contributions: Conceptualization, M.S.; methodology, M.S., A.K.; software, M.S., A.K., K.B.;
validation, M.S., A.K., K.B.; formal analysis, K.B.; investigation, M.S., A.K., K.B.; resources, M.S., A.K.;
data curation, M.S., A.K., K.B.; writing, M.S., A.K., K.B.; writing—review and editing, M.S., A.K.,
K.B., T.H. & R.L.; visualization, K.B.; supervision, M.S.; project administration, M.S., A.K., K.B.; All
authors have read and agreed to the published version of the manuscript.
Funding: This research received no external funding.
Institutional Review Board Statement: This study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board (or Ethics Committee) of the
University of Arkansas, Little Rock (1015079-8 dated 3 January 2020).
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to ethical reasons.
Acknowledgments: Authors would like to thank their respective institutions for their kind support.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.

4.
5.
6.
7.

8.
9.
10.

Pedrelli, P.; Nyer, M.; Yeung, A.; Zulauf, C.; Wilens, T. College Students: Mental Health Problems and Treatment Considerations.
Acad. Psychiatry 2015, 39, 503–511. [CrossRef]
American College Health Association. National College Health Assessment II. 2019. Available online: https://www.acha.org/
NCHA/ACHA-NCHA_Data/Publications_and_Reports/NCHA/Data/Reports_ACHA-NCHAIIc.aspx (accessed on 7 October 2019).
Auerbach, R.P.; Mortier, P.; Bruffaerts, R.; Alonso, J.; Benjet, C.; Cuijpers, P.; Demyttenaere, K.; Ebert, D.D.; Green, J.G.; Hasking, P.;
et al. WHO World Mental Health Surveys International College Student Project: Prevalence and distribution of mental disorders.
J. Abnorm. Psychol. 2018, 127, 623–638. [CrossRef]
Kessler, R.C.; Amminger, G.P.; Aguilar-Gaxiola, S.; Alonso, J.; Lee, S.; Ustün, T.B. Age of onset of mental disorders: A review of
recent literature. Curr. Opin. Psychiatry 2007, 20, 359–364. [CrossRef]
Bruffaerts, R.; Mortier, P.; Kiekens, G.; Auerbach, R.P.; Cuijpers, P.; Demyttenaere, K.; Green, J.G.; Nock, M.K.; Kessler, R.C. Mental
health problems in college freshmen: Prevalence and academic functioning. J. Affect. Disord. 2018, 225, 97–103. [CrossRef]
Toussaint, L.; Shields, G.S.; Dorn, G.; Slavich, G.M. Effects of lifetime stress exposure on mental and physical health in young
adulthood: How stress degrades and forgiveness protects health. J. Health Psychol. 2016, 21, 1004–1014. [CrossRef]
Fahey, N.; Soni, A.; Allison, J.; Vankar, J.; Prabhakaran, A.; Simas, T.A.M.; Byatt, N.; Phatak, A.; O’Keefe, E.; Nimbalkar, S.
Education Mitigates the Relationship of Stress and Mental Disorders Among Rural Indian Women. Ann. Glob. Health 2016, 82,
779–787. [CrossRef]
Li, S.S.; Liddell, B.J.; Nickerson, A. The Relationship Between Post-Migration Stress and Psychological Disorders in Refugees and
Asylum Seekers. Curr. Psychiatry Rep. 2016, 18, 82. [CrossRef]
Zhu, C.; Chen, L.; Ou, L.; Geng, Q.; Jiang, W. Relationships of mental health problems with stress among civil servants in
Guangzhou, China. Community Ment. Health J. 2014, 50, 991–996. [CrossRef]
Romas, J.A.; Sharma, M. Practical Stress Management. In A Comprehensive Workbook, 8th ed.; Academic Press: London, UK, 2018.

Healthcare 2022, 10, 614

11.
12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

36.
37.
38.
39.

13 of 14

Center for Behavioral Health Statistics and Quality. National Survey on Drug Use and Health: Detailed Tables; Substance Abuse and
Mental Health Services Administration: Rockville, MD, USA, 2018.
Schulenberg, J.E.; Johnston, L.D.; O’Malley, P.M.; Bachman, J.G.; Miech, R.A.; Patrick, M.E. Monitoring the Future National Survey
Results on Drug Use. 1975–2018: Volume II, College Students and Adults Ages 19–60. Ann Arbor: Institute for Social Research,
The University of Michigan. 2019. Available online: http://monitoringthefuture.org/pubs.html#monographs (accessed on 21
January 2021).
Ribeiro, I.J.S.; Pereira, R.; Freire, I.V.; de Oliveira, B.G.; Casotti, C.A.; Boery, E.N. Stress and Quality of Life Among University
Students: A Systematic Literature Review. Health Prof. Educ. 2017, 4, 70–77. [CrossRef]
Borsari, B.; Carey, K.B. Peer influences on college drinking: A review of the research. J. Subst. Abus. 2001, 13, 391–424. [CrossRef]
Andersson, C.; Johnsson, K.O.; Berglund, M.; Ojehagen, A. Stress and hazardous alcohol use: Associations with early dropout
from university. Scand. J. Public Health 2009, 37, 713–719. [CrossRef]
Beiter, R.; Nash, R.; McCrady, M. The prevalence and correlates of depression, anxiety, and stress in a sample of college students.
J. Affect. Disord. 2015, 173, 90–96. [CrossRef]
Baghurst, T.; Kelley, B.C. An examination of stress in college students over the course of a semester. Health Promot. Pract. 2014, 15,
438–447. [CrossRef]
Kim, S.; Kim, H.; Lee, H.; Lee, H.; Noh, D. Effectiveness of a brief stress management intervention in male college students.
Perspect. Psychiatr. Care 2018, 54, 88–94. [CrossRef]
Harrer, M.; Adam, S.H.; Fleischmann, R.J.; Baumeister, H.; Auerbach, R.; Bruffaerts, R.; Cuijpers, P.; Kessler, R.C.; Berking, M.;
Lehr, D.; et al. Effectiveness of an Internet-and App-Based Intervention for College Students with Elevated Stress: Randomized
Controlled Trial. J. Med. Internet Res. 2018, 20, e136. [CrossRef]
Tripathi, M.N.; Kumari, S.; Ganpat, T.S. Psychophysiological effects of yoga on stress in college students. J. Educ. Health Promot.
2018, 7, 43. [CrossRef]
Sharma, M. Jung’s collective unconscious, integrative (mind-body-spirit) yoga and self-realization. In Media Models to Foster
Collective Human Coherence in PsychEcology; Schafer, S.B., Ed.; IGI Global: Hershey, PA, USA, 2019; pp. 93–108.
Sharma, M. Introspective Meditations for Complete Contentment (Santosha); Health for All: Omaha, NE, USA, 2018.
Williams, J.G.; Kleinfelter, K.J. Perceived problem-solving skills and drinking patterns among college students. Psychol. Rep. 1989,
65 Pt 2, 1235–1244. [CrossRef]
Abdulmalik, J.; Ani, C.; Ajuwon, A.J.; Omigbodun, O. Effects of problem-solving interventions on aggressive behaviours among
primary school pupils in Ibadan, Nigeria. Child Adolesc. Psychiatry Ment. Health 2016, 10, 31. [CrossRef]
D’Zurilla, T.J.; Sheedy, C.F. Relation between social problem-solving ability and subsequent level of psychological stress in college
students. J. Pers. Soc. Psychol. 1991, 61, 841–846. [CrossRef]
Sharma, M. Multi-Theory Model (MTM) for Health Behavior Change. Webmed Cent. Behav. 2015, 6, WMC004982. Available online:
http://www.webmedcentral.com/article_view/4982 (accessed on 21 January 2021).
Sharma, M. Theoretical Foundations of Health Education and Health Promotion, 4th ed.; Jones and Bartlett Learning: Burlington, MA,
USA, 2022; pp. 257–276.
Nahar, V.K.; Sharma, M.; Catalano, H.P.; Ickes, M.J.; Johnson, P.; Ford, M.A. Testing multi-theory model (MTM) in predicting
initiation and sustenance of physical activity behavior among college students. Health Promot. Perspect. 2016, 6, 58–65. [CrossRef]
Sharma, M.; Catalano, H.P.; Nahar, V.K.; Lingam, V.; Johnson, P.; Ford, M.A. Using multi-theory model to predict initiation and
sustenance of small portion size consumption among college students. Health Promot. Perspect. 2016, 6, 137–144. [CrossRef]
Knowlden, A.P.; Sharma, M.; Nahar, V.K. Using Multitheory Model of Health Behavior Change to Predict Adequate Sleep
Behavior. Fam. Community Health 2017, 40, 56–61. [CrossRef]
Sharma, M. Theoretical Foundations of Health Education and Health Promotion, 3rd ed.; Jones and Bartlett: Burlington, MA, USA,
2017; pp. 250–262.
Cohen, S.; Kamarck, T.; Mermelstein, R. A global measure of perceived stress. J. Health Soc. Behav. 1983, 24, 385–396. [CrossRef]
Kroenke, K.; Spitzer, R.L.; Williams, J.B.; Löwe, B. An ultra-brief screening scale for anxiety and depression: The PHQ-4.
Psychosomatics 2009, 50, 613–621. [CrossRef]
Whitehead, A.L.; Julious, S.A.; Cooper, C.L.; Campbell, M.J. Estimating the sample size for a pilot randomised trial to minimise
the overall trial sample size for the external pilot and main trial for a continuous outcome variable. Stat. Methods Med. Res. 2016,
25, 1057–1073. [CrossRef]
Billingham, S.A.; Whitehead, A.L.; Julious, S.A. An audit of sample sizes for pilot and feasibility trials being undertaken in the
United Kingdom registered in the United Kingdom Clinical Research Network database. BMC Med. Res. Methodol. 2013, 13, 104.
[CrossRef]
Bell, M.L.; Whitehead, A.L.; Julious, S.A. Guidance for using pilot studies to inform the design of intervention trials with
continuous outcomes. Clin. Epidemiol. 2018, 10, 153–157. [CrossRef]
Lipsey, M.W.; Wilson, D.B. The efficacy of psychological, educational, and behavioral treatment. Confirmation from meta-analysis.
Am. Psychol. 1993, 48, 1181–1209. [CrossRef]
Faul, F.; Erdfelder, E.; Lang, A.G.; Buchner, A. G*Power 3: A flexible statistical power analysis program for the social, behavioral,
and biomedical sciences. Behav. Res. Methods 2007, 39, 175–191. [CrossRef]
Kaiser, H.F. The application of electronic computers to factor Analysis. Educ. Psychol. Meas. 1960, 20, 141–151. [CrossRef]

Healthcare 2022, 10, 614

40.
41.
42.
43.

44.
45.
46.

47.

14 of 14

Stevens, J. Applied Multivariate Statistics for the Social Sciences, 3rd ed.; Lawrence Erlbaum Associates: Mahwah, NJ, USA, 1996.
Sharma, M.; Petosa, R.L. Measurement and Evaluation for Health Educators. Jones and Bartlett Learning: Burlington, MA,
USA, 2014.
Fernández-Abascal, E.G.; Martín-Díaz, M.D. Dimensions of emotional intelligence related to physical and mental health and to
health behaviors. Front. Psychol. 2015, 6, 317. [CrossRef]
Attridge, M.D.; Morfitt, R.C.; Roseborough, D.J.; Jones, E.R. Internet-Based Cognitive-Behavioral Therapy for College Students
with Anxiety, Depression, Social Anxiety, or Insomnia: Four Single-Group Longitudinal Studies of Archival Commercial Data
and Replication of Employee User Study. JMIR Form. Res. 2020, 4, e17712. [CrossRef]
Joshi, A.; Kiran, R.; Singla, H.K.; Sah, A.N. Stress management through regulation of blood pressure among college students.
Work 2016, 54, 745–752. [CrossRef]
Lemay, V.; Hoolahan, J.; Buchanan, A. Impact of a Yoga and Meditation Intervention on Students’ Stress and Anxiety Levels. Am.
J. Pharm. Educ. 2019, 83, 7001. [CrossRef]
Sarkar, S.; Sa, B.; Singh, K.; Gaur, U.; Bharatha, A.; Victor, V.; Rahman, S.; Majumder, M.A. Psychophysiological effects of yoga on
stress management among medical and allied health professional students during COVID-19 Pandemic: A Narrative review. Adv.
Hum. Biol. 2021, 11, S3–S12.
Le Busque, B.; Mingoia, J. Getting social: Postgraduate students use of social media. Stud. Contin. Educ. 2021, 1–17. [CrossRef]

